In this investigation, 12 ciprofloxacin resistant Salmonella were isolated from medical waste samples. Identified Salmonella isolates were then subjected to sensitivity analysis against five antibiotics. All the ciprofloxacin resistant Salmonella isolates were resistant to ampicillin, amoxicillin, and penicillin and were considered multidrug resistant. Growth of four ciprofloxacin resistant Salmonella from four medical samples at various concentrations (50 to 500 mg/ml) was measured. Three of four Salmonella isolates from medical samples showed growth even against 500 mg/ml of ciprofloxacin. The occurrence of these highly resistant isolates in medical samples indicated the high percentage of undigested ciprofloxacin in medical waste sample. Agarose gel electrophoresis of these 12 isolates showed no plasmid DNA band indicating that observed resistance might be chromosomal gene mediated.
Introduction
In nature, wide spread occurrence of Salmonella spp. linked with the intensive husbandry practice used in meat, fish, and shrimp processing industries and inedible raw materials into animal feed have favored the continued prominence of this bacterial pathogen in global food chain. They can be easily present in earthen ponds and other unprotected water bodies that are continuously exposed to environmental contamination.
Salmonella may cause three types of infection namely enteric fever (typhoid and paratyphoid fever), enterocolitis (gastroenteritis) and septicemia in human 1 . Typhoid fever is one of the major causes of morbidity and mortality in developing countries 2 . In the last two decades, the worldwide emergence of multi-resistant Salmonellae has led to the application fluoroquinolones and broad-spectrum cephalosporins against Salmonella infections 3 . However, nalidixic acid-resistant strains (MIC, >32 mg/liter) exhibiting reduced susceptibility to ciprofloxacin (MICs, 0.125 to 1 mg/liter) have emerged and become endemic in South and South-East Asia [4] [5] [6] . Such strains have also been reported from other parts of the world [7] [8] . Consequently, there is treatment failure with ciprofloxacin in patients infected with this organisms [7] [8] [9] . Enteric fever isolates that are either multidrug resistant or with reduced susceptibility to ciprofloxacin reported from expatriate workers of South Asian origin from Kuwait [9] [10] . Although there are reports from India 11-12 , Bangladesh [13] [14] and Nepal 15 of Salmonella enterica serovar Typhi strains fully resistant to ciprofloxacin.
Resistance may occur in Salmonella through the liberal administration of antibiotic in hospital or in other treatment centre. Hospitals serve as centers for the emergence and transmission of drug-resistant microorganisms. Hospitals also provide a fertile environment for antibiotic-resistant germs as close contact among sick patients and extensive use of antibiotics select for resistant bacteria. Ciprofloxacin is being used in Chittagong Medical College Hospital as a fourth generation antibiotic for treating various diseases in several wards. The excessive use of this antibiotic contributes in resistance development in flora like Salmonella in the environment after it is excreted with feces or urine. Medical College Hospital can contribute in developing antibiotic resistant bacteria in the environment. The present experiment was undertaken to find out how and in what proportion the hospital is distributing the resistance phenomenon among the bacteria Salmonella against the broad spectrum antibiotic ciprofloxacin.
Materials and methods

Sample collection
Sample was collected from Chittagong Medical College (CMC) hospital. In various ward of the hospital, the hospitalized patients released their discharges (stool, urine, etc.) in the toilet. From toilet these wastes passes through a pipe into a septic tank.
Samples were collected according to the wastes position and named as followed. Sample 1 was collected from entrance position of the septic tank. It was the position in which patient discharges (stool, urine, etc) were deposited before entered into the septic tank. Sample 2 was collected from outlet position of the pipe by which septic tank wastes are released into the hospital drain. Sample 3 was collected from the position where hospital drain mixed with the out side drain. Sample 4 was collected from the drain which was situated in front of the hospital. There was no direct connection of hospital back side drain with this drain, but this drain was connected with the hospital out side drain.
Isolation and identification
All the samples were separately pre-enriched in buffer peptone water containing ciprofloxacin 50 µg per ml. After 24 hours incubation, the cultures were enriched in selective broth at 37ºC for 24 hours. After selective enrichment, a loop-full of culture from each sample was streaked onto Bismuth sulphate Agar (BSA) plates containing ciprofloxacin. After overnight incubation, 20 colonies were selected on BSA plates and named as according to sample name, example S1CipR2 which means ciprofloxacin resistant colony from sample 1. 
Antibiotic bioassay
Antibiotic sensitivity test of the ciprofloxacin resistant Salmonella were done by disc diffusion method 16 on Mueller Hinton Agar medium with disks containing chloramphenicol (30 µg), amoxicillin (10 µg), ampicillin (10 µg), tetracycline (30 µg) and ciprofloxacin (50 µg),
Growth measurement at different concentrations of antibiotics
For this experiment 4 isolates were selected from 4 samples. The selected isolates were S1cipR2, S2cipR7, S3cipR16 and S4cipR20. Nutrient broth was prepared, dispensed in to test tubes and sterilized by autoclaving. Then different concentration of ciprofloxacin ranging from 50, 100, 200, 300, 400 and 500 ìg/ml of broth were added into the test tubes. Then the test tubes were inoculated with isolates of samples 1, 2, 3 and 4 and were incubated in a rotatory shaker at 37 o C for overnight. After incubation growth were measured at 600 nm (absorbance) by spectrophotometer and recorded.
Extraction of plasmid
To determine, whether the antibiotic resistance was plasmidmediated or not, these isolates were subjected to plasmid DNA extraction and agarose gel electrophoresis according to the procedure of Sambrook et al. 17 
Results and Discussion
Ciprofloxacin resistant Salmonella spp were isolated from CMC waste samples using pre-enrichment technique. According to the presumptive test result, 12 isolates were selected from all samples for staining and identification test. Gram staining of all the isolates showed that the isolates were Gram negative and rod shaped. The isolates were identified by 9 bio-chemical tests (Table 1) . According to the colony character, presumptive test and biochemical test results, the isolates were found to belong to Salmonella spp (Table-1). 
S:Slant, B:Butt, K:Alkaline ,A:Acidic ,G:Gas
Of 12 identified Salmonella, eight were isolated from sample 2. Two were isolated from sample 3. One was isolated from sample 1 and one was isolated from sample 4. Occurrence of ciprofloxacin resistant Salmonella in sample 1 indicated that ciprofloxacin resistant Salmonella was present in patient's discharges (Urine, Stool etc.). It was clear that more Salmonella were isolated from sample 2 (septic tank). After consumption, undigested portion of ciprofloxacin was entered into septic tank with patient discharges (urine, stool etc.) So, the microbes available in the septic tank became resistant. From sample 3 (outside drain through which septic tank wastes release into the environment), two ciprofloxacin resistant Salmonella were isolated that means from septic tank ciprofloxacin resistant Salmonella along with other resistant microbes occur in the sample 3 position. From sample 4(drain in front of hospital), one ciprofloxacin resistant Salmonella was isolated. Sample 4 had no direct connection with sample 1 and 2 but there were connection with sample 3, Chittagong Medical College student laboratory and pathological centre. From these sources residual antibiotic resistance may occur in the Sample 4. The occurrence of ciprofloxacin resistant Salmonella from sample 1, 2 and 3 indicated that ciprofloxacin resistance spread in and around Chittagong Medical College, that might be a serious environmental hazard, because from sample 3 (collected from drain by which hospital wastes distributed into different drain) these resistant Salmonella may spread to different drain in the surrounding environment.
Antibiotic bio-assay of ciprofloxacin resistant Salmonella showed that all 12 Salmonella isolates were multidrug resistant. From 12 resistant Salmonella, 11 were resistant to ampicillin. amoxicillin, penicillin and sensitive to tetracycline and chloramphenicol. One isolate (S1cipR20) was resistant to ampicillin, amoxicillin, penicillin, tetracycline and sensitive to chloramphenicol (Table 2) . 
MDR: Multi Drug Resistant
Multidrug resistance in Solmonella is not uncommon; Therfall et al. 18 reported multidrug resistant Salmonella from human and food animals in England and Wales. In this study, it was observed that, of 12 Salmonella isolates all were resistant to ciprofloxacin, amoxicillin, ampicillin, penicillin and these four antibiotics were most commonly recommend in Chittagong Medical College hospital that indicated unabsorbed portion of these antibiotics through patient discharges (urine, stool, etc.) play major role in the emergence of multiple drug resistance of these Salmonella isolates. The isolates were sensitive to chloramphenicol and tetracycline indicating that these two antibiotics may be good choice of treating Salmonella infection. Chloramphenicol is still proved as a low cost good sensitive antibiotic against Salmonella infection 1 .
Growth measurement of four Salmonella from sample 1, 2, 3 and 4 at different concentrations of ciprofloxacin were done. In these experiment Salmonella isolated from sample 1, 2, 3 were found to grow against ciprofloxacin up to 500 µg/ml of growth media. Salmonella isolated from sample 4 showed growth against ciprofloxacin up to 300µg/ml of growth media (Table-3 ). This high resistance to ciprofloxacin by isolates from sample 1, 2, 3 may be the result of continuous release of undigested ciprofloxacin from patients. The emergence of antibiotic resistant bacteria in hospital wastes may be due to their flourish in the patient's intestines, or increasing use or misuse of the particular antibiotics against which the resistance developed were reported by many groups [19] [20] [21] . Our results are in concurrent with the above mention reports.
Plasmids were not found in the resistant Salmonella isolates. Cohen et al. reported that a multidrug resistance regulatory chromosomal locus is wide spread among enteric baeteria 22 . Nakaya et al. 23 reported life threatening infantile diarrhea from Fluoroquinolone-resistant Salmonella enterica Typhimurium with mutation in both gyrA and porC. So the antibiotic resistance that observed in this study can be thought to be chromosomal gene or mutation mediated, but not plasmid mediated and the alarming thing is that in Chittagong bacterial antibiotic resistance are developing due to residual antibiotic contamination.
Conclusion
The occurrences of ciprofloxacin resistance Salmonella in the hospital wastes is really an alarming factor for public health. This study revealed that different types of antibiotics are used in hospitals for treating diseases. After application, those antibiotics may be excreted by the patient or raw antibiotics can be found in the wastes as hospital discharges. These wastes are discharged in the environment from the hospitals. These can develop resistant microflora against those antibiotics in the environment. That is why all the isolated ciprofloxacin resistant Salmonella showed resistance to common antibiotics used in CMCH. The presence of multidrug resistant pathogen in hospital wastes may contribute to develop potential problem in public health. This study in some extent favours the necessity of taking immediate step to solve this problem.
